... a report on the much-talked-about 
psychological stress evaluator -man’s latest 
electronic effort to aid justice and cancel 
bias with the impartiality of science . . . 




by Gion B. Green 



In any investigative situation the 
central effort is always to ferret out 
the truth. And the truth is frequently 
most elusive largely because people 
who become involved in the investiga- 
tion are often willing to deal with the 
truth only from the viewpoint of their 
own interest. Viewpoints that fall short 
of the truth can vary from an honest 
bias to a series of carefully consid- 
ered lies. They can range from distor- 
tions to half-truths to simple omis- 
sions of fact, and every such answer 
makes arriving at the truth that much 
harder. This has always been a prob- 
lem in human affairs. 

Some of the earlier efforts to sep- 
arate truth from lie were, to say the 
least, severe. In many such tests the 
guilty and the innocent alike perished 
in the testing. Fortunately we've come 
a long way. and today’s truth testing 
devices are now regarded as highly 
reliable in the hands of a competent 
operator. 

The latest and most convenient de- 
vice in the field is the Psychological 
Stress Evaluator IPSE) --an instru- 
ment that uses the human voice as 



the medium to provide measurable 
physiological responses to psycholog- 
ical stimuli. 

In this instrument the voice, and the 
voice alone, is evaluated in various 
ways. The need for attached sensors 
and attendant equipment is eliminated 
and relaxes the testing atmosphere, 
thus, tending to reduce flic psycholog- 
ical stress in the subject. As an added 
convenience, the voice that is the 
physiological medium to be examined 
can he transmitted over the telephone 
nr radio for evaluation. There is little, 
available evidence that such transmis- 
sions arc currently called for. hut 
should the PSE come into more gen- 
eral use they may prove useful. 

Like the polygraph, the PSF. oper- 
ates on the relationship of involuntary 
physiological change to psychological 
stress. This stress, which nwv he in- 
duced by fear, anxiety, guilt or con- 
flict. creates physiological responses 
that may. in some cases, he observed 
without the aid of anv instruments. 

In most cases, however, such stress 
can ho delected only by measuring 



particular physiological changes. The 
polygraph, with a demonstrable rec- 
ord of validity and reliability, records 
blood pressure, pulse, respiration, and 
changes in the skin's resistance to 
electricity, generally referred to as the 
galvanic skin response. In the hands 
of a trained operator this information 
regarding stress can he interpreted to 
detect attempts at deception during 
interrogation: and it can additionally 
he useful in discovering areas of ten- 
sion. basic reliability and honesty, and 
can even provide some insights into a 
subject's motivation and his stability in 
a given, limited area. As to this last, 
both the polygraph anil more recently, 
the PSF.. arc used in psychiatric diag- 
nosis. 

Unlike the polygraph, however, the 
PSF uses the subject's voice as the 
only medium for examination. No at- 
tempt is made to incorporate addi- 
tional data such as heart action or 
other physiological phenomena into 
llte evaluation. 

In order to better understand the 
psvcho - physiological process upon 
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which the operation of ihe PSE is 
based, it might be well to examine 
briefly pertinent portions of psychol- 
ogy and physiology that must be un- 
derstood in order to understand the 
basis of die PSF. 

The human nervous system can be 
classified under two headings: the 
central nervous system and the auto- 
nomic nervous system. 

Basically, the central nervous sys- 
tem concerns itself with those phys- 
ical and sensory functions that occur 
within conscious awareness. 

The autonomic system, on the other 
hand, concerns itself with those func- 
tions over which we exercise no con- 
trol and is thus, as its name implies, 
autonomous or self-regulaling. The 
functioning of the kidneys and the 
liver, the iperation of the lungs, the 
heating of the heart, the digestive and 
climinatory processes are some of the 
many complex functions that operate 
within the control of the autonomic 
nervous system. 

This autonomic system is further 
divided into two complementary 
though opposing branches: the sym- 
pathetic and the parasympathetic ner- 
vous systems. Both systems are equally 
concerned with those functions in 
which self-regulation is essential. The 
breathing rate, for example, normally 
occurs at a rate established by bodily 
needs and is kept at that rate by the 
balance between the sympathetic and 
parasympathetic systems. When, how- 
ever. -there is an increase in physical 
exertion or when there is a heightening 
of emotion such as fear or anger, the 
sympathetic system will ignore the 
parasympathetic, and the rate of 
breathing will increase. After the con- 
ditions of exertion or the emotional 
continued on page iO 
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TRUTH VERIFICATION 

continued from page J9 



stimuli have lieen dissipated, the para- 
sympathetic nervous system works to 
re-estahUsh the body's balance or 
homeostasis. Generally speaking, the 
sympathetic nervous system is reactive 
to external stimuli; the parusympa- 
tlietic might he thought of as essen- 
tially reactive to the sympathetic. In 
most though not all cases, the sympa- 
thetic system is dominant under condi- 
tions of strong emotion, exertion, or 
need; the parasympathetic system is 
the dominant brunch of the autonomic 
system under conditions of calm and 
relaxation. 

Most of the visible or measurable 
indicators of stress are attributed to 
the autonomic nervous system as in 
the case of breath rate we have just 
touched upon. There «. however, for 
the purpose of this dicussion, one im- 
portant exception — a low frequency 
muscle tremor that exists throughout 
the body, including the voice mechan- 
ism. 

This tremor, referred to as micro- 
tremor. is a normal accompaniment to 
the activity of any voluntary muscle 
and occurs at a rate of between 8 
und 14 cycies per second. Curiously 
enough, this tremor appears to be con- 
trolled by the central nervous system 
even (hough it is involuntary. The 
cifect of this is fundamental to the 
operation of the PSE. As the auto- 
nomic nervous system gains dominance 
in a situation of press, the micro- 
tremors arc suppressed or eliminated 
entirely. This tremor suppression con- 
tinues until the stress situation is elim- 
inated and a homeostatic condition re- 
turns. at which time the micro-tremor 
can again be observed. 

The PSE measures and displays cer- 
tain specific stress-related components 
of the human voice. In this display, the 
inaudible frequency modulations re- 
sulting from the micro-tremor arc 
superimposed over audible voice fre- 
quencies. The strength of the FM in- 
dicator relates inversely to the degree 
of psychological stress felt by (he 
subject at the time of the utterance. 
As wc have seen, the greater the stress, 
the greater the dominance of the auto- 
nomic system: hence, the greater the 
suppressive elfecl on the micro- tremor. 

The PSE deals with three aspects of 
the voice from which a highly reliable 
evaluation is possible. These consist of: 



I ) The third'*’ for- 
mant frequency, 
which is useful 
because it reson- 
ates at a fixed 
frequency that is 
found most con- 
ducive to the PSF.. 

(The third for- 
mant encom- 
passes the si- 
nuses, the turbi- 
nates. the olfac- 
tory area, bonf 
and tissue.) 

2) The fundamental 
voice frequency, 
which originates 
in the throat area 
and encompasses 
the vocal cords, 
bone, muscle tis- 
sue. and the cav- 
ity itself. 

3) Micro-tremor 

It is important to know that the 
PSE is not a recording device. From 
a recording the PSE is used to chart 
the characteristics of the subject's 
voice, and it is from this chart the 
examiner is able to make his evalua- 
tion. It is also important to note (hat 
the PSE has the ability to accept nar- 
rative answers as well as YES/ NO. 
This has proved valuable in certain 
situations in screening examinations. 

There are four modes and ten dif- 
ferent indicators of stress that are 
used on the PSE. These can be further 
examined in various ways, so that 
eventually from one taped interview 
32 diirercnl charts can he made. This 
versatility allows the examiner to 
thoroughly check the different mode 
patterns, and thus lu arrive at sonic 
positive conclusion even under the 
most difficult circumstances. It is. of 
course, rarely necessary In examine a 
test with such minute attention. Norm- 
ally an accurate evaluation can be 
arrived at long before all the modular 
possibilties have heon exhausted. In 
all cases, (apes recorded at 7 Vi IPS 
arc used. 

Mode I. which examines respiration 
or voice amplitude, is used largely to 
give the examiner a quick overall look 
at the chart to sec if stress appears. 
This is charted at the recorded tape 
speed of 7 Vi IPS. 

Mode II is an extension of Mode I, 
in that not only the difference in am- 
plitude but the beginning of a wave 



formation can be seen. In this mode 
a diction or pattern block can be 
identified. This block, in which several 
words are given the same volume and 
emphasis as opposed to the more nor- 
mal trailing off or declining emphasis, 
is usually indicative of a stress situa- 
tion. It frequently indicates deception. 

Mode III. which is concerned with 
the autonomic nervous system and its 
effect on micro-tremor, gives the exam- 
iner a complete study of the subject’s 
stress patterns. It is here that he looks' 
for square or diagonal patterns on his 
chart, and above all he looks for (lie 
regularity in the trace caused by the 
reduction or elimination of (lie FM 
that indicates that tlie micro-tremor 
has been suppressed or eliminated.. 
He can also find cyclic rale change 
which, like pattern or diction block, 
indicates a change into a speech or 
word pattern of measured equal em- 
phasis. Here again stress or deception 
is indicated. * 

Mode IV, which is normally charted 
with the tape played at 15/16 IPS, 
gives the examiner the ability to study 
the elements ul Mode III (except for 
amplitude) in greater depth. Especially 
helpful where the, examiner has a chart 
indicating considerable stress through- 
out, Mode IV can indicate the re- 
sponses with the most stress. 

Questioning techniques used in con- 
junction with the PSE are, in general, 
the same as those used with the poly- 
graph. In using both instruments, care- 
ful pre-testing routines must be e-i.ib- 
lishcd. Testing und, if necessary, re- 
testing. must he carefully constructed. 
Outside iiiiir und guilt complex ques- 
tions must he structured to identify 
these problems when they urisc. For 
those of you unfamiliar with these 
problems in truth verification testing 
they can be described simply. 

Outside issue: A subject who has 
been involved in a situation similar to 
the one under examination may react 
associativcly lu the prior experience 
even though he has no involvement or 
knowledge of the issue under exam- 
ination. 

C u ill complex: There are some rare 
persons who will show stress reactions 
to any questions asked of them. It is 
important that both of these situations 
he recognixcd and dealt with. A trained 
examiner wilt structure bis lest to iden- 
tify these problems if they exist. 

Peak-o f- tension, zone comparison, 
and general question tests are used in 



various- forms and combinations. 

The PSE is in current use as an 
effective tool in industrial psychology, 
criminal investigation, corporate se- 
curity, employee screening and. as 
previously noted, in psychiatric diag- 
nosis. 

Since the PSE itself is. to serve 
only for the evaluation of tapes of 
examinations or tests of given sub- 
jects, it can be used in an infinite 
number of applications. For example, 
efforts are already under way to get 
LEAA funding for a study of PSE 
usage in jury selection to uncover any 
prejudices that might distort adjudi- 
cation of cases. With the PSE at the 
voir dire hearings, the comments of 
the jurors can be taped and evaluated 
by the PSE simultaneously, and areas 
of stress that might be prejudicial to 
the case can be examined in greater 
detail. It has additionally been re- 
ported that some lawyers have made 
use of the technique to verify the facts 
from their own clients' allegations. 

Obviously all such use of the PSE 
can only effectively be made with the 
permission and the cooperation of the 
subject. Recent newspaper articles 
made much of the PSE evaluation of 
various witnesses in the Watergate 
proceedings. The clear implication of 
these articles was that certain wit- 
nesses were lying and others were not. 
No responsible PSE operator would 
allow such an implication to go un- 
challenged. Without proper control 
questions and without a carefully 
structured interrogation technique, the 
truth or falsity of any given state- 
ment could never be known. 

The operator can indeed read the 
areas of stress; but without further 
knowledge or controls, the significance 
of such stress can never be known. 

The PSE is an important new 
development in the area of truth veri- 
fication — Ije detection and stress evalu- 
ation. It has already demonstrated its 
usefulness, and in the hands of com- 
petent. trained, and ethical operators 
it should continue to dcvwtup an 
enormous potential as an effective 
instrument and secumy as a valu- 
able aid in the administration of 
justice. 




